Induction of the kynurenine pathway by neurotropic influenza A virus infection.
Glutamatergic NMDA (N-methyl D-aspartate) receptors play a critical role in brain development and neurotransmission. Kynurenic acid, an end product of tryptophan degradation along the kynurenine pathway, is an endogenous NMDA receptor antagonist. In the present study, the effects of neurotropic influenza A virus infection on the kynurenine pathway were investigated in mouse brain primary cell cultures and in mouse brain after infection on day 3 of postnatal life. Altered levels of transcripts encoding several key enzymes of the kynurenine pathway were observed in infected neuron and glial cell cultures. In vivo, changes in the levels of such transcripts in brain were observed on postnatal days 7 and 13 but not on day 24. On postnatal day 13, infiltrating T lymphocytes and increased levels of kynurenic acid were observed in the brains of the infected animals. Taken together, the present results indicate that central nervous system infections during early life can activate the entire kynurenine pathway. Such activation is likely to result in the generation of several bioactive metabolites, as supported by our finding of a transient increase of kynurenic acid. In light of its antagonistic actions on the NMDA receptor, kynurenic acid can potentially link infections with glutamatergic signaling in the developing brain.